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͜ͱ͕ࣔ͞Ε͍ͯΔɽਤ 2.2ʹUp/Longγϣοτʹ͓͍ͯ 16× 8MBΛදࣔ
ͨ͠ը໘Λࣔ͢ɽ


























ਤ 2.3ɼਤ 2.4ʹɼH.264/AVCܗࣜͷಈ࡞ಈը͔Β࡞੒ͨ͠ 3DϞσϧͱ 3D
ॏ৺ۂઢͷྫΛࣔ͢ɽ
ਤ 2.3: 3DϞσϧͷྫɼจݙ [3]ͷਤ 3.4͔ΒҾ༻
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ਤ 2.4: 3Dॏ৺ۂઢͷྫɼจݙ [3]ͷਤ 3.9͔ΒҾ༻















໿ 30ຕͷϑϨʔϜʢϐΫνϟͱ΋ݴ͏ʣ͕ IɺPɺB ͱ ͍͏ 3 छྨͷϐΫ
νϟʹ෼ྨ͞ΕɼͦΕͧΕͷϐΫνϟʹఆΊΒΕͨ༧ଌූ߸Խ๏ʹΑͬͯ












ද 3.1: IɺPɺB ϐΫνϟʹ͓͍ͯ࢖༻͍ͯ͠Δ༧ଌූ߸Խ๏
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ਤ 3.1: I ਤ 3.2: P ਤ 3.3: B








·ͨɼ֤ϐΫνϟ͸, ϚΫϩϒϩοΫ (ҎԼ MB) ͱݺ͹ΕΔ୯Ґʹ෼ׂ͞
ΕɼMB ͝ͱʹූ߸Խॲཧ͕ߦΘΕΔɽ͞ΒʹɼMB ͷαΠζʹ͸ 16× 16






































νϟʹ͓͍ͯॱํ޲ɺٯํ޲ɺ૒ํ޲༧ଌූ߸ԽΛߦ͍ͬͯΔ 16 × 8MB
ʢҎԼ༧ଌ 16× 8MBʣͷ਺ʹண໨ͨ͠ɽ
·ͣ༧උ࣮ݧͱͯ͠ɼ9 ຊͷԻָ൪૊ө૾ʢ࠶ੜ࣌ؒ͸ 9 ෼∼15 ෼ʣΛ





GOP ൪߸Λද͠, ॎ࣠͸༧ଌ 16× 8MB ͷ૯਺Λද͢. ਤ 4.1(a)ʹ͓͍ͯ͸
GOP ൪߸ 153∼486 ͷ۠ؒ (ࠇ࿮Ͱғ·ΕΔ෦෼) ͸μϯεγʔϯͰ͋Δ.
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ਤ 4.1: GOP͝ͱʹ༧ଌ 16× 8MBͷ਺ɽੵΈ্͛๮ʹ͍ͭͯ, ྘ͷ෦෼͸૒
ํ޲༧ଌූ߸Խ 16× 8MB Ͱ͋Γ, ੨ͷ෦෼͸ٯํ޲༧ଌූ߸Խ 16× 8MB
Ͱ͋Γ, ੺ͷ෦෼͸ॱํ޲༧ଌූ߸Խ 16× 8MB Ͱ͋Δ.
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9 ຊͷө૾Λ༻͍ͯಘͨ஌ݟΛ·ͱΊΔͱ, μϯεγʔϯͰ͸ɼ༧ଌ










ฏ׈Խ z-είΞΞϧΰϦζϜΛ [Algorithm 1]ʹࣔ͢ 10εςοϓ͔ΒͳΔɽ
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Algorithm 1 ฏ׈Խ z-είΞΞϧΰϦζϜ
ೖྗ: σʔλྻY = Y1Y2Y3 . . . Yn
ग़ྗ: ൑ఆ݁ՌO = O1O2O3 . . . On
• ಺෦ม਺ ℓɿεϥΠυ૭ͷ௕͞ʢℓ ≥ 2ʣ
wɿॏΈ܎਺
τɿᮢ஋
1ɽfor i=1, 2, 3ʜ, n, ..., n+ l − 1 do















































n+ 1 ≤ i ≤ n+ l − 1
(3)
5ɽend for
6ɽz1 = 0, z2 = 0, O1 = 0, O2 = 0ͱ͓͘








1 if |zi| ≥ τ








ͷ૯਺ Y = Y1Y2Y3 . . . YnͰ͋Γɼn͸GOP਺Ͱ͋Δɽ͞Βʹɼℓ=30ɼw=0.5
ͱ͓͘ɽಛʹɼᮢ஋ τ ͷܾΊํ͸ɼσʔλʹґଘ͢ΔͷͰɼຊݚڀͰ͸ࣜ
(4)Ͱಘͨσʔλྻ zi ͷྦྷੵ෼෍ؔ਺Λ cdf(t)ͱ͓͖ɼ0.969≤ cdf(t) ≤0.981





ө૾Noɽ GOP਺ μϯεγʔϯͷਖ਼ղ ݁Ռ ޡࠩʢ϶࢝఺/϶ऴ఺ʣ
1 1200 153-486 159-462 -6/-24











4 1829 1232-1554 1250-1623 -18/+69
5 1797 326-646 x x
6 1771 1396-1768 x x
7 1751 16-440 1346-1632 ˎ
8 1879 324-636 342-652 -18/+16
9 1657 336-676 321-600 +15/-76
10 1471 258-682 279-762 -21/+80























ΕͨۂઢͰ͋Δɻ۩ମతͳఆٛ͸ [ఆٛ 1]ʹࣔ͢ɽ఺ྻ (i, Yi) , (i = 1, 2, 3, ..., n)
Λิؒ͢ΔBSplineۂઢ S(x)ΛٻΊΔʹ͸ɼ༩͑ΒΕͨ఺ྻͷ x࠲ඪఆٛ








j=1 cjBj,k;t (x) (6)
಺෦ม਺ɿ
ʢiʣBSplineଟ߲ࣜͷ࣍਺ɿk




Y1 j = 1
(1− λ)Yj−1 + λYj λ ∈ R, j = 2, 3, ..., n− 1
Yn j = n
(7)




0 i = 1, 2..., k + 1
i− k i = k + 2, k + 3, ..., n















ਤ 4.2: μϯεγʔϯ͋Γͷө૾ʹ 16× 8MB਺ͷҠಈฏۉંΕઢͱBSpline
ۂઢɽ༧ଌ 16× 8MB ͷ૯਺͸ΦϨϯδઢͰ͋Γɼ16× 8MB૯਺ͷҠಈฏ
ۉંΕઢ͸੺͍ઢͰ͋ΓʢεϥΠυ૭ͷ௕͞ ℓ = 30ʣɼҠಈฏۉંΕઢͷ













ξ = {ξ1 , ξ2 , ξ3 , ..., ξn} ,
ξi =
GOP ਺+l−2
n−1 × (i− 1) + 1 (1 ≤ i ≤ n, n = NB) .
• ۃখ఺ͷू߹ɿSmin = {x1 , x2 , x3 , ... xk}ʢ 0 ≤ k ≤ nʣɼSmin ˩ ξ.
•BSplineۂઢ্ͷۃେ஋ʹର͢Δ x࠲ඪΛۃେ఺ͱݺͿɽۃେ఺ͷू߹ɿ
Smax = {x1 , x2 , x3 , ... xm}ʢ 0 ≤ m ≤ nʣɼSmax ˩ ξ.
• ۃ఺ʢۃখ఺ͱۃେ఺ʣͷू߹ɿM = Smin ∪ S max = {x1 , x2 , x3 , ... xk+m}
ʢxi < xi+1, 0 ≤ k +m ≤ nʣɼM ˩ ξɽ
BSplineۂઢʹΑΔμϯεγʔϯݕग़ͷΞϧΰϦζϜ ͸ [Algorithm 2]ʹ
ࣔ͢ɽݕग़खॱʹ͓͍ͯ͸ɼµ1 = 7000, µ2 = 4500ͱ͓͘ɽ
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Algorithm 2 ఏҊΞϧΰϦζϜ
ೖྗ: μϯεγʔϯ͕͋ΔԻָ൪૊ө૾ʹ͓͚Δ༧ଌ 16× 8MBҠಈฏۉ
ͷBSplineۂઢ S (x)
ग़ྗ: ࢝఺ू߹X si , ऴ఺ू߹X ei
1: for i=1, 2, 3ʜk +m do
2: ΋͠ɼxi ∈ Smin, xi+1 xi+2 ∈MͰ͋Γɼ͞Β
ʹɼ2ͭͷ৚݅
1) B (xi) ≤ µ1
2) min{B (xi+1)− B (xi) , B (xi+2)− B (xi)} ≥ µ2
͕શͯਅͰ͋ΔͳΒ͹ɼxi ΛX si ʹ୅ೖ͢Δɽ
3: end for
4: X si Λ {xs1, xs2, ..., xsl }ͱ͓͖ɼ
for i=1, 2, 3ʜl do
5: for j=1, 2, 3ʜk +m do
6: ΋͠ɼxj ∈ Smin, xj−1 xj−2 ∈ ξͰ͋Γɼ͞
Βʹɼ2ͭͷ৚݅
1) 250 ≤ xj − xsi ≤ 510
2) min{B (xj−1) , B (xj−2)} > B (xj)





9: X si ͱX ei ͷத͔ΒɼGOP۠ؒͷ୺఺ʹରԠͨ͠ϖΞʹ͍ͭͯɼ16000






ө૾No. 1 2 3 4 5 6 7 8 9 10
϶࢝఺ +28 +53 +3, +16, x +20 +66 +75 -56 +13 -7 +16
϶ऴ఺ -40 +12 +55, +75, x +37 -26 -67 +31 +103 +28 -25








͍Δɽwͷ஋͸ 0.5 Ҏ্ͳΒɼେ͖ͳมԽ͕ग़ͳ͍ͨΊɼwΛ 0.8ʹઃఆ͠
ͨɽຊ࣮ݧͷ݁ՌΛද 4.4ʹܝ͛Δɽ
ө૾No. 1 2 3 4 5 6 7 8 9 10



































ө૾Noɽ ℓʹ 30ɺNB ʹ 50 ℓʹ 40ɺNB ʹ 50 ℓʹ 30ɺNB ʹ 40
1 +66/-57 +34/+72 +53/+70

















7 -20/-40 +11/-176 +61/-184











͕ྑ͍ͱߟ͑ΒΕΔɽຊ࣮ݧͷ݁ՌΛݟΔͱɼℓʹ 30ɼNBʹ 40ͱɼℓʹ 40ɼ
NB ʹ 50ͷ࣮ݧʹ͓͍ͯɼө૾ 5ɺ6ɺ9ʹରͯ͠ޡݕग़͕ൃੜͨ͠. ℓʹ 30ɼ
NB ʹ 50ͷํʹ͸ɼө૾ 5ʹରͯ͠ޡݕग़͕ൃੜͨ͠ɽ
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ޡݕग़Λআ͍ͯͦΕͧΕͷޡࠩͷฏۉ͸ද 4.5ʹࣔ͢ɽ
ℓʹ 30ɺNB ʹ 50 ℓʹ 40ɺNB ʹ 50 ℓʹ 30ɺNB ʹ 40
࢝఺ +14.8 +33.8 +60.4
ऴ఺ +21.1 -4.5 -45.3
ද 4.5: BSplineΛ༻͍ͨμϯεγʔϯݕग़ͷຊ࣮ݧޡࠩͷฏۉ









• PrecisionʢPʣʹ TPTP+FPɼRecallʢRʣ= TPTP+FN
• F = 2× P×RP+R
֤ख๏ʹ͓͍ͯɼ֤ө૾ͷ PrecisionɼRecallͱ F ஋ΛٻΊɼ10ຊͷө૾
ͷPrecisionɼRecallͱF ஋ͷฏۉΛऔͬͨɽͦΕͧΕͷฏۉ͸ද 4.6ʹࣔ͢ɽ
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ℓʹ 30ɺNB ʹ 50 ℓʹ 40ɺNB ʹ 50 ℓʹ 30ɺNB ʹ 40
Precisionͷฏۉ 78.2% 73.3% 66.8%
Recallͷฏۉ 90.8% 90.3% 83.7%
F ஋ͷฏۉ 0.83 0.78 0.72
ද 4.6: BSplineΛ༻͍ͨμϯεγʔϯݕग़ͷຊ࣮ݧ݁ՌͷPrecisionɼRecall
ͱ F ஋ͷฏۉ
ℓʹ 30ɼNB ʹ 50ͷํʹରͯ͠ɼℓʹ 40ɼNB ʹ 50ͷ݁ՌΛൺֱ͢Δͱɼ
Precision͸໿ 4.9%ɼRecall͸໿ 0.5%ɼF ஋͸໿ 0.05ߴ͍݁Ռ͕ಘΒΕͨɽ












ํࣜ 1ɿ Ҡಈฏۉͷ 50ݸͷ఺ྻʢP = 50ʣΛ༻͍ͯੜ੒ͨ͠ BSplineۂઢ
্ʹ͓͚Δ౳ִؒʹબΜͩ 50ݸͷग़ྗ఺ʢNB = 50ʣΛར༻ͯ͠μ
ϯεγʔϯͷݕग़࣮ݧΛߦͬͨ
ํࣜ 2ɿ P = 50ɼNB = 300
ํࣜ 3ɿ P = 50ɼNB = 1000
ํࣜ 4ɿ P = 50ɼNB = 10000
ํࣜ 5ɿ P = 300ɼNB = 50
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ํࣜ 6ɿ P = 300ɼNB = 300
ํࣜ 7ɿ P = 300ɼNB = 1000
ํࣜ 8ɿ P = 300ɼNB = 10000
ํࣜ 9ɿ P = 700ɼNB = 50
ํࣜ 10ɿ P = 1000ɼNB = 50
෦෼఺ྻͷબͼํ͸ҎԼʹͳ͍ͬͯΔɽ͜͜ͰɼҠಈฏۉͷ௕͞Λ lm
ͱ͓͘ɽ
• 50ݸͷ఺ྻ Piɼi = 1, ..., 50ɿ
P i =
⎧⎪⎨⎪⎩
1 + int( l−248 )× (i− 1) i = 1, 2..., 49
lm i = 50
• 300ݸͷ఺ྻ Piɼi = 1, ..., 300ɿ
P i =
⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩




50 )× (i− 250) + (1 + int( lm−1299 )× 249) i = 250, 252, ..., 299
lm i = 300
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• 700ݸͷ఺ྻ Piɼi = 1, ..., 700ɿ
P i =
⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩




100 )× (i− 600) + (1 + int( lm−1699 )× 599) i = 600, 601, ..., 699
lm i = 700
• 1000ݸͷ఺ྻ Piɼi = 1, ..., 1000ɿ
P i =
⎧⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎩




200 )× (i− 800) + (1 + int( lm−1999 )× 799) i = 800, 601, ..., 999
lm i = 1000
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ํࣜ 1∼5ͷ݁Ռ͸ද 4.7ʹࣔ͠ɼํࣜ 6∼18ͷ݁Ռ͸ද 4.8ʹࣔ͢ɽ
ද 4.7: ํࣜ 1∼5ͷ݁Ռ
28











ද 4.9: ޡݕग़ΛݮΒͨ͠ํࣜ 1∼5ͷ݁Ռ
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༻͍ͨݕग़݁Ռʹ͓͚Δ 10ຊө૾ͷ F ஋ͷฏۉΛऔͬͨɽ݁Ռ͸ද 4.11ɼ
ද 4.12ʹࣔ͢ɽ
ද 4.11: ֤ํࣜͷ F ஋ͷฏۉ I
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ද 4.12: ֤ํࣜͷ F ஋ͷฏۉ II
ද 4.11ɼද 4.12ΛݟΔͱɼํࣜ 3ͱํࣜ 4ͷݕग़݁Ռ͕΄ͱΜͲಉ͡Ͱ
͋ΔͨΊɼF ஋ͷฏۉ΋ಉ͡Ͱ͋Δɽ·ͨɼํࣜ 1 ∼ 10ͷޡݕग़͕ଟ͍ͨ
ΊɼఏҊख๏ͷ F ஋ͷฏۉ͸΄͔ͷํࣜΑΓߴ͍ɽҰํɼఏҊख๏ͷ݁
ՌΛج४ʹͯ͠ํࣜ 1 ∼ 10ͷޡݕग़ΛݮΒͨ͠ޙͷ F ஋ͷฏۉ͕ஶ͘͠




༰෯͸ͦΕͧΕʹͳΔͨΊɼຊઅͰ͸ɼڐ༰෯ dΛ 10 GOPɼ15 GOPɼ20
GOP ʹઃఆ͠ɼTPR͓Αͼ FPRʹΑΔఏҊख๏ɼํࣜ̎ɼํࣜ 3ɼํࣜ
5ɼํࣜ 8ɼํࣜ 9Λ༻͍ͯݕग़͞Εͨͷ࢝఺ͱऴ఺ͷධՁΛߦ͏ɽTPR͓
Αͼ FPRͷఆٛ͸ද 4.13ʹࣔ͢ɽ͜͜ͰɼμϯεγʔϯΛؚΉө૾͸ 4.3
અͱ 4.4અͷ࣮ݧͰ࢖༻ͨ͠ 20ຊͷө૾Ͱ͋ΔɽμϯεγʔϯΛؚ·ͳ
͍ө૾͸࠶ੜ࣌ؒ͸ 10෼ ∼ 15෼ͱͳΔ 20ຊͷμϯεγʔϯͳ͠ͷԻָ
൪૊ө૾Ͱ͋Δɽ
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ද 4.13: TPR͓Αͼ FPRͷఆٛ
֤ dʹରͯ͠ɼ֤ํࣜΛ༻͍ͯݕग़͞Εͨ݁Ռͷ࢝఺ͱऴ఺ͷ TPRͱ
FPR͸ද 4.11ɼද 4.12ɼද 4.13ʹࣔ͢ɽ
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ද 4.14: dʹ 10ͷ TPRͱ FPR
34
ද 4.15: dʹ 15ͷ TPRͱ FPR
35
ද 4.16: dʹ 20ͷ TPRͱ FPR
36
























































2 −n×f ∗gi (i = 0, 1, ..., N−n)ʢ11ʣ
͜͜Ͱɼ




































ͦͷதʹɼө૾ 1ͱө૾ 2͸ಉҰμϯεγʔϯʢৼΓ෇͚ʣͰ͋Γɼө૾ 3




μϯεγʔϯө૾No. 1 2 3 4 5 6
ϑϨʔϜ਺ 4792 4995 5570 6980 5599 5657
ۂ NO WAY MAN U.S.A your song
ग़ԋऀ AKB48 DA PUMP ཛྷ




ͷ؍࡯Λߦ͏ɽੜ੒ͨ͠ 3Dॏ৺ۂઢ͸ਤ 5.2ɼਤ 5.3ɼਤ 5.4ɼਤ 5.5ɼਤ 5.6ɼ
ਤ 5.7ʹࣔ͢.
ਤ 5.2: ө૾ 1ͷ 3Dॏ৺ۂઢ ਤ 5.3: ө૾ 2ͷ 3Dॏ৺ۂઢ
ਤ 5.4: ө૾ 3ͷ 3Dॏ৺ۂઢ ਤ 5.5: ө૾ 4ͷ 3Dॏ৺ۂઢ
42
ਤ 5.6: ө૾ 3ͷ 3Dॏ৺ۂઢ ਤ 5.7: ө૾ 4ͷ 3Dॏ৺ۂઢ
ਤ 5.2ͱਤ 5.3ΛݟΔͱɼy࠲ඪ͸໿ 50Ͱ͋Δͱ͜Ζʹۂઢ্͕ঢ͠ɼ໿
200ͷͱ͜ΖʹԼ޲͢Δڞ௨఺͕͋Δɽਤ 5.3ͱਤ 5.4ΛݟΔͱɼy࠲ඪ͸
໿ 150Ͱ͋Δͱ͜Ζʹۂઢ্͕ঢ͠ɼ໿ 320ͷͱ͜ΖʹԼ޲͢Δڞ௨఺͕
































2 − n× f ∗ gi(i=0,1,...,n-1) ʢ13ʣ
͜͜Ͱɼ




















Step6. ̍ ͭ ͷ ݕ ࡧ Ω ʔ ʹ ର ͠ ͯ ɼࣜʢ13ʣʹ Αͬͯ ಘ ͨ ̑ ͭ ͷ F (i)ʢ







ݕࡧΩʔ 1∼6ͦΕͧΕ͸ɼμϯεγʔϯө૾ 1∼6ͷલ nຕͷϑϨʔϜ͔
ΒͳΔಈըΫϦοϓʹରԠ͢Δɽ֤ݕࡧΩʔʹରͯ͠ɼࣜʢ13ʣʹΑͬͯ
΄͔ͷ 5ຊͷμϯεγʔϯө૾ͱͷ૬ޓ૬ؔؔ਺ΛٻΊͨɽݕࡧΩʔͷ
ϑϨʔϜ਺ nΛ 100ɼ150ɼ200ɼ250ɼ300ɼ400ɼ500ʹͯ͠ߦ࣮ͬͨݧͷF (i)ʢ








ਤ 5.8: n = 100ͷ F (i)
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ਤ 5.9: n = 150ͷ F (i)
47
ਤ 5.10: n = 200ͷ F (i)
48
ਤ 5.11: n = 250ͷ F (i)
49
ਤ 5.12: n = 300ͷ F (i)
50
ਤ 5.13: n = 400ͷ F (i)
51




͋Δͱ൑அ͞Εͨө૾ͷ൪߸͸ද 5.3ɼද 5.4ʹࣔ͢ɽද 5.3ͱද 5.4ʹ͓͚
Δ 1 ∼ 6ͷ൪߸͸ 6ຊͷμϯεγʔϯө૾ͷ൪߸ʹରԠ͢Δɽ੺਺ࣈ͸ਖ਼
͘͠ݕࡧͰ͖ͨ͜ͱΛද͢ɽ
ද 5.3: F (i)ͷ࠷খ஋ʹΑΔݕࡧ͞Εͨ݁Ռ I
53
ද 5.4: F (i)ͷ࠷খ஋ʹΑΔݕࡧ͞Εͨ݁Ռ II
ද 5.3ͱද 5.4ΛݟΔͱɼn = 200ͷ৔߹ɼݕࡧΩʔ 1ͱμϯεγʔϯө૾
2ɼݕࡧΩʔ 4ͱμϯεγʔϯө૾ 3ɼݕࡧΩʔ 5ͱμϯεγʔϯө૾ 6ɼݕ
ࡧΩʔ 6ͱμϯεγʔϯө૾ 5͕ಉҰμϯεγʔϯͰ͋Δ͜ͱΛ൑ఆͰ
͖ͨɽҰํɼݕࡧΩʔ 2ͱμϯεγʔϯө૾ 3ɼݕࡧΩʔ 3ͱμϯεγʔ
ϯө૾ 5͕ಉҰμϯεγʔϯͰ͋Δ͜ͱΛ൑ఆͯ͠͠·͍ɼޡ൑Ͱ͋ͬ
ͨɽn = 200ͷ৔߹͕ΑΓଟ͘ͷਖ਼͍݁͠Ռ͕ಘΒΕͨҰํͰɼn = 400ͷ
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